Hypertension is one of the treatable causes of cardiovascular morbidity and mortality.
Evaluating the drug management of hypertension in the hospital could help in making proposals that will streamline treatment protocols in the hospital to conform to national and international standards. The resulting gaps and updates identified could form a block of recommendations that will improve the care and management of hypertensive subjects in the hospital.
Adherence is critical to success of hypertension therapy; however, a lack of knowledge about the complications of the disease and the importance of adhering to the prescribed treatment, as well as a lack of motivation to make some lifestyle changes in terms of diet and physical exercise may constitute barriers to adherence behavior.
Non-adherence with prescribed medications or adopting lifestyle modification is associated with uncontrolled hypertension and the risk of developing complications 4 . As a result of this long term nonadherence to therapy, both the incidence and the complications of the disease are simultaneously increased, thus the need to urgently orchestrate increased population sensitization to prescribed medication and lifestyle modification regimens consistent with lowering blood pressure.
Adherence to medication is a multidimensional phenomenon that involves various personal and social factors that are not clearly The aim of present study was to determine the patterns of use of antihypertensive agents in hypertension and the level of adherence with antihypertensive medications as well as to ascertain the determinants of non-adherence.
Patients and Methods

Setting and study population
The study was undertaken at the medical outpatient department of Central Hospital Warri. This Hospital is a secondary health institution located at the heart of Warri South Local Government area of Delta State situated in the South-South part of Nigeria. Delta State. The 252-bed hospital comprises both in-and out-patients with various wards. The in-and out-patients attendance rate per year for Central Hospital Warri is 10574 and 1083079 respectively. Ethical approval was obtained from the ethics committee of Central Hospital Warri.
Study design
This was a descriptive prospective survey of adult patients attending the medical outpatient department of Central Hospital Warri over a period of six months. The study intended to determine the drug prescription patterns in adults 18 years and above, diagnosed and treated for hypertension and attending the medical outpatient department of Central Hospital, Warri. The case files of patients attending the medical outpatient department of Central Hospital Warri were reviewed and information regarding total number of drugs prescribed, with dosage, frequency, route of administration were recorded and from there prescribing indicators were evaluated. The information on adherence was gathered using the Morisky Medication adherence template that was self-administered to the patients during regular physician's visits and for those who could not read, the questions were read to them by the interviewer. The reasons for non-adherence were obtained if any of the 8-item questions were answered in the affirmative.
Sampling
The sample size was obtained using an appropriate statistical formula for estimating minimum sample size in health studies 6 .
Based on the formula, the minimum sample size was calculated to be 264. The sample was made up to 400 to allow for missing or incomplete data.
Patients who met the inclusion criteria were consecutively recruited until a purposive sample size was obtained. The inclusion criteria were patients; age 18 years and above, with stage1 hypertension (140-159mmHg/ 90-99mmHg) and stage2 hypertension (greater than 160/100mmHg) 7 , currently or had previously been treated with at least one antihypertensive drug. Excluded from the studies are patients who were too ill to participate, patients with pre-hypertension who do not require therapy and patients who refuse to participate in the study. Also excluded are HIV-positive patients, patients with liver disease and patients with kidney disease.
Tool for data collection and technique
Review of case files
A proforma was used to collect data from patients case files immediately after consultation. The proforma comprised of demographic data, diagnosis, blood-pressure readings at diagnosis and at last clinic attendance, number of drugs per prescription sheet, as well as the number of antihypertensive drugs per prescription sheet. It also contained the name of drugs, class of drugs, type of drugs (generic/brand), and route of administration, as well as dosage and frequency demographic data, drugs prescribed and numbers of drugs per prescription were obtained. Dosage of drug, frequencies of administration and route of administration of drug were also noted.
Measurement of adherence
The Morisky 8-item questionnaire was administered to patients to measure adherence with medication regimen, and the reason for non-adherence was also recorded. The questionnaire comprised of the Morisky self-reported medication adherence questions relating to medication use and major reasons for non-adherence 8 .
The questionnaire consisted of two sections. Section A comprised of patients demographic data. Section B comprised question on medication adherence and reasons for non-adherence. A classical question in the survey instrument was " Do you sometimes forget to take your medicines" Closed ended responses that elicits yes or no were noted. For instance, "did you take all your medicines yesterday?" was coded as yes=0 and no=1. Also, the question "how often do you have difficulty remembering to take all your medicines?" was asked and the responses were coded as follows A (never/rarely=0), B (once in a while=1), C (sometimes=1), D (usually=1) and E (all the time=1). There were seven questions with yes or no responses while one question had the response never/rarely, once in a while, sometimes or usually. The adherence level score for each respondent was obtained by calculating the mean. Respondents with a score of less than two were considered adherent and respondents with a score of greater than two were considered as non-adherent.
Data management and statistical analysis
The data collected was coded as per variables, entered and The relationship between the used drugs and patients' sociodermograpic variables as well as adherence was explored using the Chi square test.
Results
Patient's socio-demographic data
The socio-demographic characteristics of the respondents are shown in Table 1 . Out of the 400 patients selected in line with the inclusion criteria, 69.8% were females while 30.2% were males. A good number of the respondents were between the ages of 55 and 64years (31.8%) and 0.5% were between the ages of 18-24 years.
Most of the respondents were married (97%) and others were either single or separated at the time of this study. More than half of the respondents (59.5%) had primary education.
Patient's clinical data 3.2.1 Profiles of patient's systolic and diastolic blood pressure
There was a reduction in both systolic and diastolic blood pressures after treatment, but the difference between after and before treatments were not statiscally significant (Table 2) .
BP categories and co-morbidities among the respondents
Based on the JNC VII classification, a greater percentage of the patients (38%) belonged to stage 1 hypertension category while the pre-hypertension category had 27.0%. When combined, patients with stage 1 and 2 hypertension categories made 64.5% of the respondents. The prevalence of co-morbidity increased from 0.3% in pre-hypertension to 0.35% in stage 1 hypertension. However, it decreased to 0.26% in stage 2 hypertension (Table 3) . 
Frequency of types of antihypertensive drugs prescribed in different age group
The number of antihypertensive drugs prescribed increased with increase in age (table 4). 
Route of administration of prescribed drugs in different age groups
Most of the drugs were prescribed through the oral route while only 0.1% of antihypertensive was prescribed parenterally (table 5) .
Number of antihypertensive medications prescribed in different BP classification
A combination of two antihypertensive medications was found to be most commonly used in the management of stage 1 and stage 2 hypertensions. Furthermore, it was found that the number of drugs prescribed for patients increased with the severity of the disease. As shown in 
prescription pattern of individual antihypertensive medication combination
Angiotensin converting enzyme inhibitor was the most frequently prescribed drug as montherapy while angiotensin converting enzyme inhibitor plus calcium channel blockers were the most common prescribed drug in dual therapy (Table 7) .
Level of adherence
Majority of the respondents (84%) were adherent to their medications. Figure 1 shows that the major factors why respondents did not adhere to their medications is affordability (28.16%), followed by forgetfulness (24.14%), while 3.45% miss their medication as a result of tiredness of taking drugs every day. 
Reasons for non-adherence
Discussions
A good number of the respondents had formal education and were literate. A literate population is associated with better understanding of medication regimen and hence higher rates of adherence.
In this study, the average number of drugs prescribed per prescription was 3.66 as opposed to the standard value of 1.6-1.8.
This value correlates with a previous study 9 carried out in Ibadan, which reported the average number of drugs prescribed as 3.2.
In the same vein, the average number of antihypertensive per prescription was 2.47 with majority of the drugs being prescribed in generic names.
Majority of the antihypertensive drugs prescribed to conform to the oral route of administration, this is because the study was undertaken in the medical outpatient department.
There was a steady recourse to the use of multi-therapy in the respondents, as only a small percentage of the respondents was on monotherapy. In India, a group of researchers similarly observed a common trend among patients attending a cardiology clinic in which most of the patients were on multiple drugs therapy with combined antihypertensive agents 10 .
The most commonly prescribed drug in this study was a calciumchannel blocker. This finding is consistent with some other reports in Taiwan and Japan 11, 12 respectively. This is inconsistent with the finding in Ibadan, Nigeria 13 where thiazides were the most commonly prescribed antihypertensive medications. However, in this study it was observed that, as the number of classes of antihypertensive drugs used in the control of blood pressure increased, the use of diuretic became more prominent.
In this study, calcium-channel blockers plus angiotensin converting enzyme inhibitors combination were the commonest multi-therapy. This is inconsistent with the combinations reported in other centers, calcium-channel blocker plus diuretic 14, 12 , calcium-channel blocker plus beta blocker 11 . In this study, patient factors were used to evaluate non-adherence.
The major reasons why the respondents did not adhere to their medication regimen were affordability and forgetfulness.
Conclusions and Recommendation
The most prescribed classes of antihypertensives were calcium channel blockers and angiotensin converting enzyme inhibitors.
These were also used as monotherapy as well as combination therapy with the later being the preferred option.
It was found that there were increase in the number of drugs used as combination therapy in patients above 50 years.
The level of adherence in the study was relatively high.
The reasons for non-adherence are affordability, forgetfulness, BP below normal range, drug weighs me down, too many drugs to take, tired of taking drugs and "spiritual reasons".
All members of the health care team must work together to influence and reinforce instructions to improve patients' lifestyle and blood pressure control.
The costs of medications, polypharmacy and complexity of the regimen are important barriers that must be overcome.
Healthcare professionals should assist hypertensive patients develop systems that will remind them to take their medications. There is under utilization of diuretics in the facility resulting in poorly controlled blood pressure.
The study has established that non affordability and forgetfulness are major factors causing non adherence in the study setting.
